The nitrogen adsorption isotherm of alpha-lactose monohydrate.
A complete nitrogen adsorption isotherm was measured for alpha-lactose monohydrate, from 0.001 to 0.995 relative pressure at 77 K. The isotherm was qualitatively classified as Type II, and was quantitatively analyzed for surface area, porosity, and surface heterogeneity. Surface area results revealed that the normal Brunauer Emmett Teller (BET) range of 0.05-0.35 relative pressure was not suitable for this grade of lactose, but having full isotherm data enabled a more appropriate analytical range to be found, illustrating the importance of measuring the entire isotherm as an essential step in method development. The isotherm was analyzed for micro and mesoporosity, both of which were found to be insignificant for lactose. The low relative pressure range 0.001-0.005 did not obey Henry's law, indicating the presence of surface heterogeneity. Density functional theory was exploited to quantitatively measure heterogeneity in the surface energy of lactose, using the full nitrogen adsorption profile. As expected for a crystalline material with multiple faces and likely presence of imperfections on the surface, the surface energy distribution function was broad with more than one mode.